In this paper, we introduce some ideal convergent double interval valued numbers sequence spaces defined by Orlicz function and study different properties of these spaces like completeness, solidity, etc. We establish some inclusion relations among them.
INTRODUCTION
The notion of -convergence was initially introduced by Kostyrko, et. al [10] as a generalization of statistical convergence (see [8] , [21] ) which is based on the structure of the ideal of subset of natural numbers ℕ. Kostyrko, et. al [11] gave some of basic properties ofconvergence and dealt with extremal -limit points. Although an ideal is defined as a hereditary and additive family of subsets of a non-empty arbitrary set , here in our study it suffices to take as a family of subsets of ℕ, positive integers, i.e. ⊂ 2 ℕ , such that ∪ ∈ for each , ∈ , and each subset of an element of is an element of .
A non-empty family of sets ⊂ 2 ℕ is a filter on ℕ if and only if Φ ∉ , ∩ ∈ for each , ∈ , and any subset of an element of is in . An ideal is called non-trivial if ≠ Φ and ℕ ∉ . Clearly is a non-trivial ideal if and only if = ( ) = {ℕ − : ∈ } is a filter in ℕ, called the filter associated with the ideal . A non-trivial ideal is called admissible if and only if {{ }: ∈ ℕ} ⊂ . A non-trivial ideal is maximal if there cannot exist any non-trivial ideal ≠ containing as a subset. Further details on ideals can be found in Kostyrko, et.al (see [10] ). Recall that a sequence = ( ) of points in ℝ is said to be -convergent to a real number ℓ if { ∈ ℕ: | − ℓ| ≥ } ∈ for every > 0 ( [10] ). In this case we write − lim = ℓ. Further details on ideal convergence can be found in [20] , [25] . The notion of -convergence double sequence was initially introduced by Tripathy and Tripathy (see [24] ).
Interval arithmetic was first suggested by Dwyer [2] in 1951. Development of interval arithmetic as a formal system and evidence of its value as a computational device was provided by Moore [14] in 1959 and Moore and Yang [15] in 1962. Further works on interval numbers can be found in Dwyer [3] , Fischer [9] , Markov [13] . Furthermore, Moore and Yang [16] , have developed applications to differential equations.
Chiao in [1] introduced sequence of interval numbers and defined usual convergence of sequences of interval number. Ideal of and the corresponding convergence coincides with the usual convergence. If we take = = { ⊆ ℕ: ( ) = 0} where ( ) denote the asymptotic density of the set . Then is a non-trivial admissible ideal of ℕ and the corresponding convergence coincides with the statistical convergence.
Sengönül and Eryilmaz in [22] introduced and studied bounded and convergent sequence spaces of interval numbers and showed that these spaces are complete metric space. Esi in [4] , [5] introduced and studied strongly almost −convergence and statistically almost −convergence of interval numbers and lacunary sequence spaces of interval numbers, respectively. In [7] , Esi and Hazarika introduced the difference classes of interval numbers. Recently Esi [6] has studied double sequences of interval numbers.
A set consisting of a closed interval of real numbers x such that ≤ ≤ is called an interval number. A real interval can also be considered as a set. Thus we can investigate some properties of interval numbers, for instance arithmetic properties or analysis properties.We denote the set of all real valued closed intervals by Iℝ. Any elements of Iℝ is called closed interval and denoted by . That is = { ∈ ℝ: ≤ ≤ }. An interval number is a closed subset of real numbers [1] . Let and be first and last points of interval number, respectively. For , ∈Iℝ, we have = ⇔ = , = . + = ∈ ℝ: + 2 ≤ ≤ 1 + 2 ,and if ≥0, then = ∈ℝ: 1 ≤ ≤ 1 and if <0, then = ∈ ℝ: ≤ ≤ , . = ∈ ℝ: min . , . , . , . ≤ ≤ max . , . , . , . .
In [14] , Moore proved that the set of all interval numbers Iℝ is a complete metric space defined by
In the special case = [ , ] and = [ , ], we obtain usual metric of ℝ.
Let us define transformation : ℕ → ℝ by → ( ) = , = ( ). Then = ( ) is called sequence of interval numbers. The is called term of sequence = ( ). denotes the set of all interval numbers with real terms and the algebraic properties of can be found in [1] .
Now we give the definition of convergence of interval numbers:
A sequence = ( ) of interval numbers is said to be convergent to the interval number if for each > 0 there exists a positive integer such that ( , ) < for all ≥ and we denote it by lim
Thus, lim = ⇔ lim = and lim = .
Recall in [17] , [12] that an Orlicz function is continuous, convex, nondecreasing function define for > 0 such that (0) = 0 and ( ) > 0. If convexity of Orlicz function is replaced by ( + ) ≤ ( ) + ( ) then this function is called the modulus function and characterized by Ruckle [19] . An Orlicz function is said to satisfy Δ − for all values u, if there exists > 0 such that (2 ) ≤ ( ), ≥ 0. Subsequently, the notion of Orlicz function was used to defined sequence spaces by Tripathy et al [23] , Tripathy and Hazarika [26] 
MAIN RESULTS
In this paper, we define new double sequence spaces for interval sequences as follows.
Let ℐ be an admissible ideal of ℕ × ℕ. Let be an Orlicz function and = , be a double sequence of strictly positive real numbers. We introduce the following sequence spaces: 
= ( ) + ( ).
Let ∈ ℝ, then the continuity of the product follows from the following inequality: 
Let ≥ , then taking infimum of such , we have , − , < . Thus 
Theorem 2.4. (a)
Proof. It is easy, so omitted. ≥ .
This completes the proof.
The proof of the part three is easy, so omitted. This completes the proof. Proof. Let inf , = . For given > 0, we first choose > 0 such that max{ , } < . Now using the continuity of choose 0 < < 1 such that 0 < < implies ( ) < . Let Hence from above inequality and using continuity of , we must have The proof of the theorem follows from the Theorems 2.8 and 2.9. Proof. It is easy, so omitted. 
